Transition metal oxides with a triangular geometry of their oxygen framework have been the object of numerous investigations these last few decades, due to their ability to exhibit magnetic frustration [1] [2] . In this respect, the family of "114" cobaltites -LnBaCo 4 O 7 (Ln=lanthanide and Y) [3] [4] CaBaCo 4 O 7 [5] -and of "114" ferrites -LnBaFe 4 O 7 [6] and CaBaFe 4 O 7 [7] -are of great interest. In these compounds, the transition element shows the mixed valence, Co 2+ /Co 3+ or Fe
2+
/Fe 3+ and exhibits the tetrahedral coordination exclusively, leading to exotic magnetic and electron transport properties. In the present paper, we give an overview of the magnetic and transport properties of these oxides, in connection with their close structural relationships.
The LnBaCo 4 O 7 series : complex magnetic and electronic transitions and magnetic frustration.
Discovered by Mueller-Buschbaum for the oxide LnBaZn 3 AlO 7 [8] , the "114" hexagonal structure, has been then reported for a series of cobaltites LnBaCo 4 O 7 with Ln=Tb, Dy, Ho, Er, Tm, Yb, Ln and Y [3] [4] [9] [10] [11] [12] . In fact, there is still an ambiguity about the space group which can be either hexagonal P6 3 mc as shown for HoBaCo 4 O 7 [13] or P31c as observed for YbBaCo 4 O 7 [14] , but the latter does not affect significantly the description of the structure. Thus, the oxygen framework of these oxides can be described as an "ABCB"
(chch) stacking of close packed "O 4 " and "BaO 3 " layers alternately ( Fig. 1a-b ) whose tetrahedral cavities are occupied by cobalt cations. In other words, this structure can be described as a pure tetrahedral framework, where the CoO 4 tetrahedra form two sorts of layers ( Fig. 1c-d) , triangular (T) and kagomé (K) layers stacked along c alternately, whereas the Ln 3+ cations sit in the octahedral cavities.
The magnetic studies of Y-114 [3, 11] show that this oxide may be antiferromagnetically ordered at low temperature, suggesting a spin glass behavior with Tc ∼ 66 K or a weak ferromagnetic coupling rather than ferrimagnetism at low temperature, as illustrated from the M(T) curve registered under 50mT (Fig. 2) . Importantly, the neutron diffraction study of this oxide [15] shows that it undergoes a structural transition from hexagonal (P31c) to orthorhombic "a x a 3 x c" (Pbn2 1 ), below T S = 313 K, and correlatively short range diffuse magnetic scattering appears below this temperature, giving rise finally to 3 D longrange antiferromagnetic ordering below T N = 110 K. In other words, the geometric frustration in YBaCo 4 O 7 is relieved below 313 K, thanks to a first order structural transition.
The high sensitivity of the magnetic frustration to the structural distortion has encouraged numerous studies about the effect of substitution of cobalt and Y by various cations [16] [17] [18] [19] [20] [21] [22] [23] , upon the magnetic and transport properties of this oxide. All these investigations cannot be detailed here. However, it is worth pointing out that correlatively the magnetic susceptibility, the resistivity (ρ) and the thermoelectric power (S) show a sharp increase at ) for cobalt has a strong impact upon this structural/electrical transition, as illustrated from the thermoelectric power curves S(T) (Fig. 4) can be described as the 1:1 stacking of kagomé and triangular layers of CoO 4 tetrahedra.
However this structure differs from the other "114" cobaltites -hexagonal and orthorhombic -by a very strong buckling of the CoO 4 tetrahedra of the kagomé layers (Fig. 5 ).
The magnetic properties of this phase are remarkably different from that observed for the LnBaCo 4 O 7 series, in spite of its very close structural relatioships.The field cooled (FC) magnetization curve (Fig. 6) shows a sharp increase of the magnetization at T C =70K, suggesting a ferro-or ferrimagnetic ground state. This unique transition is also observed from the ac-susceptibility curve vs temperature (Fig. 7) , confirming the existence of a ferromagnetic component with T C =70K. Nevertheless the maximum magnetization value of Co 2 kagomé layers (75%). Nevertheless such a hypothesis is still not sufficient to explain the low value of the magnetic moment, suggesting that the magnetic structure is complex and might be partly influenced by the geometric frustration inherent to the structure.
Further investigation of the magnetic structure of this phase, using neutron diffraction will be needed to understand its behavior. ( Fig.5) illustrates this difference between iron and cobalt oxides. In other words, iron favours the triangular geometry in the whole temperature range, whereas cobalt induces the buckling of the tetrahedra.
The study of the magnetization versus temperature ( Fig. 9) shows that, surprisingly, (111) C , stacked along <111> C in such a way that one kagomé layer alternates with one triangular layer (Fig.11a) . The geometry of the kagomé and triangular layers is identical in the two structures forming large triangular windows but the relative positions of the triangular layers in the YBaFe 4 O 7 structure (Fig.11b) (Fig. 12a) are strongly in favour of a spin glass like behavior. The ac-susceptibility mesurements performed at two frequencies (Fig.12b) confirm the existence of a cusp-like feature peaking at Tg=45K and show a slight increase of Tg by about 1K (inset Fig.12b) The study of the oxygen storage capability of LnBaCo 4 O 7 [26] showed that large amounts of oxygen up to 1.50 mole/f.u. can be "inserted" into the structure and released out of the matrix in a rather narrow temperature range between ∼ 200°C and 450°C. Moreover these authors showed that the amount of "inserted" oxygen is highly dependent on the size of the lanthanide, i.e. increasing with the size of the latter from Lu to Dy, and on the experimental conditions of oxidation (Fig. 13) suggesting that the excess oxygen destroys partially the ordering of the trigonal lattice.
Conclusions
These numerous studies of the "114" cobaltites and ferrites show the extraordinary wealth These results open the route to the exploration of new phenomena in the field of magnetic frustration. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 59 60 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
Figure captions

